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ACTUAL HARDWARE 
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Padded and Unpadded Sections of HP 
and LP-seals 
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Thus there is an optimum stiffness for the finger; 







DESRSN^ARAMETERS (cont’d) 

(Variations in the Design of the Finger Stick and Foot) 



NASA/CP — 2006-2 1 43 83/VOL 1 


314 


View of Finger Stick Cross-Section 
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ESIGJNJ PARAMETERS (cont’d) 

(Variations mth^Design of the Finger Stick and Foot) 
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■MPA RA METERS (cont’d) 

Variations mUi^Design of the Finger Stick and Foot) 
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Detail of interstice 





PISIGPTPARAMETERS (cont’d) 

(Variations in the Desi^n-vQf the Finger Stick and Foot) 
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Resultant Contours Comparisons for a Chai 
Lc to 0.115-in from 0.315-in: (a) Deflection B 
(b) Stress Dither 
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U BOTTirarj cwramng m Investigation of Finger 
isting as a function of Finger Thickness, b 




DESIGN PA RA METE RS (cont’d) 

(Variations in the Desi^n^Qf the Finger Stick and Foot) 





in 

o 

o 

<N 


00 


< u 


OJ 

> 

o 


NASA/CP — 2006-2 1 43 83/VOL 1 


323 


Radial Out-of-Plane Twisting as Viewed from Underneath the Pad and from 
the Low-Pressure Side: (a) Stick Thickness of b=0.015-in, (b) Stick 
Thickness of b=0.030-in 








pl^PPARAMETERS (cont’d) 

(Variations in thei^oMgn of the Finger Stick and Foot) 
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mGER BEHAVIOR WITH ROTATING 
SIMF’FAND AXIAL PRESSURE 

■Differential Ap=5 psi 
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same time. The x (circumferential), y 
(radial), and z (axial) displacements are 
obtained by analyzing the pairs of the 

images. 
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lOkRPM, 5 psi 
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The color of the stage points # corresponds t 
the color of the curves above 






Advanced 
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FINGER BEHAVIOR WITH 
ROTATING SHAFT 
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CONCLUDING REMARKS (2) 
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bad due to the rotation of the shaft. 




BEHAVIOR WITH AXIAL 
sDrb DIFFERENTIAL 
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CONCLUDING REMARKS (3) 
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cam move independently. 



PUTATIONAL GRID 
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General 3-D Flow Paterns 
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circumferential flow; b) 3-D flow between low pressure 
fingers, c) frontal view of flow in b) 





THERMOFLUID BOUNDARY 
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Boundary conditions for the Finger Seal. Schematic Cross Section with Two 
Rows of Padded Low- and Pad-less High Pressure Fingers 








ESSURES: INCOMPRESSIBLE 

miHK pgl 
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Comparison between pressure magnitude development under the fingers 
when incompressible! p >M =cons t) and perfect gas laws are used. 







TEMPERATU RES : 
INCOMPRESSIBLE vs. PGL 
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Comparative temperature map for the incompressible and perfect gas 
law cases. The adiabatic case. 




^SSIJRES: ISOTHERMAL 
2167n/s and 432 m/s 
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Comparison between pressure profiles when the linear velocity of the rotor 
is increased from 216 m/s to 432 m/s. The isothermal case. 
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Temperature development when the angular velocity is varied from 216 
m/s linear, to 432. The almost isothermal case. 
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Oving Finger 



NASA/CP — 2006-2 1 43 83/VOL 1 


341 


Rotor rotates at 30000 rpm 





_ift of the pad central section 
witFT angular velocity 
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EQUIVALENT DYNAMIC MODEL 
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Solid model and Equivalent Spring-Mass-Spring/Damper representation 
November 8 200^ r USe * n e ^ ua ^ on mo ^ on simulation 








FINGER DYNAMICS-2 
Free Vibration 
Stiffnesses varied 
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FINGER DYNAMICS 
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1MENTAL INSTALLATION 
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Drive T rain Rotor Section 





OTOR: FRONTAL VIEW 
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Frontal view of the rotor. 






ROTOR SURFACE 
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Track left on the rotor by the seal. Three was no contact 
between the seal and rotor during the run. Contact at start-up, 
liftoff-no contact, contact again at coast-down 




FINGERS’ PAD UNDERSURFACE 
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View of a sector of both HP and LP seals after running approx. 10 
min at 9,950 rpm with no pressure differential across the seal. 
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Enlarged view of two pads after the 10 min. run 




Advanced 
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LP Finger Underside Pads Surface Showing Ink Wear Marks after a Total Run Time of 97 r 
nominal speed of 9,950 rpm; This included 4 start-ups and 4 coast-downs. Seal Quadrants 
Positioned as Viewed from the Low-Pressure Side 
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Chamber High Pressure (psi) 






